Stochastic quantum integrable systems
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A physicist's guide to solving the Kardar - Parisi - Zhang equation
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. Think of the Cole - Hopf transform instead.: Eelﬂés the SHE
. Look at the moments (2t x,) Tfeyare solutions of the

quantum delta Bose gas  evolution [Kardar '87], [Molchanov '87].

2 (2tm) - 26xad= 3 (2 3 ) 2(hn) 24 %0

. Use Bethe ansatz to solve it [Bethe '31], [Lieb - Liniger '63],

McGuire '64], [Yang '67], [Oxford '79] [Heckman - Opdam '97]
. Reconstruct solution using the known moments: The replica trick.
Calabrese - Le Doussal - Rosso '10+], [Dotsenko '10+]
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Possible mathematician's interpretation. Be wise - _discretize!

1. Start with a good discrete system that converges to KPZ.

2. Find 'moments' that solve an iIntegrable autonomous system of

equations (i.e., find a Markov duality).

3. Use Bethe ansatz to solve , for arbitrary initial data

4. Reconstruct the solution using the known 'moments' and take

the limit to KPZ/SHE. A mathematically rigorous replica trick.

We cando 1l - 3for afew systems: g- TASEP, ASEP, g - Hahn TASEP, higher -

spin vertex models. So far we can do 4 only for very special initial conditions.
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g- Boson process [Sasamoto - Wadati '98]
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